. Relation between skin tests, inhalation tests, and histamine release from leucocytes and IgE in house-dust mite allergy. This study was concerned with the correlation between skin test, bronchial provocation test, and histamine release from leucocytes and the serum level of total and allergenspecific IgE in patients atopic to house-dust mite allergen (Dermatophagoides pteronyssinus) as measured by an intracutaneous skin test. It is concluded that, assuming a positive provocation test to be evidence of allergy, estimation of the allergen-specific IgE concentration in the serum will not offer any major advantages over the intradermal skin test in determining the clinical significance of house-dust mite allergy.
Of the factors which play a role in triggering an asthmatic response, hypersensitivity to inhalant allergens is important. This probably consists of both a nonspecific component in which complement plays a role (Berrens, 1974) , and a specific component mainly based on a type 1 sensitivity reaction (Coombs, 1968) , though a type 3-like reaction may also be important (Booij-Noord et al., 1972) . The reaction of allergen with antibody molecules present on the cell membranes of mast cells, basophils, and other leucocytes will produce a chain of intracellular enzyme reactions, resulting in the release of histamine and other vasoactive amines which cause obstruction of the bronchi due to swelling of the mucosa and spasm of smooth muscle tissues. However, histamine can be released in nonspecific reactions as well. The presence of specific IgE antibodies to allergens (reagins) suggests that inhalation of these allergens may result in bronchial obstruction.
There are various methods besides the skin test to detect the presence of reagins, qualitatively or quantitatively in serum (Wide, Bennich, and Johansson, 1967; Coombs et al., 1968) . Bronchial obstruction occurs after provocation with allergen when the allergen-specific IgE subfractions are biologically active. This can be investigated inReceived 14 July 1975. directly by means of a test in which the allergen is inhaled through an aqueous aerosol. Three types of response can be differentiated (Van Lookeren Campagne, Knol, and de Vries, 1969) . (1) Bronchial obstruction occurring during or immediately after exposure to the allergen. (2) Delayed bronchial obstruction occurring within 6-12 hours of exposure. (3) An immediate reaction followed by a delayed reaction. When allergen is added to a suspension of leucocytes from a patient with IgE antibodies to this allergen, histamine will be released Lichenstein, Levy and Ishizaka, 1970) . Approximately 50% of this histamine comes from basophils, the other 50% from eosinophils and neutrophils (Lichenstein and Norman, 1969) .
The present study was concerned with the correlation between skin test, bronchial provocation test, and histamine release from leucocytes and the serum level of total and allergen-specific IgE in patients atopic to house-dust mite allergen (Dermatophagoides pteronyssinus) as measured by an intracutaneous skin test.
Methods
Twenty asthmatic children 8-12 years of age were studied. The children were not desensitized and did not take any drugs during the investigation. Skin tests were performed with allergen concentrations of 1000, 100, 10, and 1 ,tg/ml. The initial concentration at bronchial provocation was 100 jAg/ml. serum, the nature of which is largely unknown (Aalberse, Reerink-Brongers, and Vermeulen, 1973) . The significance of these factors for the determination of allergen-specific IgE currently cannot be quantitated. It appears to be negligible, however, in the range of the IgE levels measured in the present study (Degenhart et al., in preparation) .
Results of comparative studies. Tables  II and III show the results obtained in 12 children with strongly positive skin tests ('skin titre' 10 or l,ug/ml), in 2 with moderately positive skin tests ('skin titre' 100 ,ug/ml) and in 6 with negative skin tests to house mite allergen. The following is apparent from these two tables.
(1) A strongly positive intradermal skin test specific and total serum IgE concentration on the one hand and the skin titre, response to provocation, and magnitude of the histamine release on the other. As the IgE level increases the skin titre will be more stongly positive, the provocation test will be positive more often, and histamine release will be higher. A definite relation exists between the concentration of specific IgE in the serum and the skin titre. The relation between the concentration of specific IgE in the serum and histamine release is less marked but present. The multiple regression coefficient is 0*88. The average concentration of allergen-specific IgE in the serum was 1 unit/ml in normal controls. (Voorhorst et al., 1967) , the study was primarily concerned with mite allergen, though other investigators report the correlation of diagnostic procedures with regard to house dust allergy to be inferior to those of tests for other allergens (e.g. animal danders and pollen) (Berg, Bennich, and Johansson, 1971 ; Aas and Johansson, 1971) .
The method used here to estimate specific IgE offers several advantages over the classic radioallergosorbent test (RAST) (Johansson, Bennich, and Wide, 1968) , which is at present universally available using the Phadebas house-dust kit. However, in this study the (Fig. 3) . If the effect of provocation is expressed by the total amount of histamine released spontaneously and after provocation, the relation between the two tests is maintained and provocation may result in bronchial obstruction while total histamine release is low.
De Vries (1970) 
Conclusion
Assuming a positive provocation test, performed during a period when the clinical and pulmonary physiological conditions are suitable, to be evidence of allergy, estimation of the allergen-specific IgE concentration in the serum will not offer any major advantages over the intradermal skin test (in which a 'skin titre' is determined by allergen dilutions) in determining the clinical significance of housedust mite allergy. The skin test has the advantages that it can be rapidly and readily performed and that it is cheap. Estimation of the IgE concentration has the advantage of causing less discomfort to the patient and of being easier to perform in longitudinal studies or mass screening. When the skin titre is 10 or 1 jig/ml, or the serum specific IgE concentration is >10 units/ml (>20 ng), the provocation test will very likely be positive in approximately 80% of patients. The histamine release test is not a suitable routine procedure as it is time consuming and technically difficult, but it is a useful reference test.
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